Background: The management of acute intracranial hypertension refractory, to the medical management,
Aim haemorrhage (ICH) and traumatic brain injury suffer a
To assess the outcome of patients who underwent progressive deterioration, secondary to massive cerebral decompressive craniectomy. ischaemia, oedema and increased intracranial pressure (ICP), despite well conducted medical treatment. The
Materials and Methods

Brain Trauma Foundation guidelines recommend
We conducted a prospective audit of consecutive decompressive craniectomy as a second-tier therapy in patients of one neurosurgical unit, who underwent refractory intracranial hypertension. [1] decompressive craniectomy at a tertiary care centre, between 01/01/2004 to 31/03/2005.
A complete neurological assessment, including
From:
Glasgow coma score (GCS) and pupils was done and The end points were Glasgow Outcome Score (GOS)
Free full text available from www.ijccm.org and Karnofsky Score [ Figures 1 and 2 ]. These were calculated at 30 days, at the time of discharge, and at 6 months.
Operative technique
The frontotemporoparietal hemicraniectomy adopted at our centre involved aggressive bone with removal, to provide good decompression. The bone removal was always more than 12 cms x 10 cms, with removal of the squamous temporal bone till the middle cranial fossa base.The temporal bone removal helped relieve pressure over the temporal lobes, thereby avoiding pressure over the midbrain. The dura was opened in a cruciate manner to reach the middle cranial fossa base and left open. The scalp was then closed.
Results
We studied 12 patients. They were aged 30 to 69 yrs (Mean = 47 yrs). Nine patients were males and three were females. The results are shown in Tables 1 and 2. 100: Normal, no complaints or evidence of disease 90: Able to perform normal activity; minor signs and symptoms of disease 80: Able to perform normal activity with effort; some signs and symptoms of disease 70: Cares for self, unable to perform normal activity or to do active work 60: Requires occasional assistance but is able to care for most of own needs 50: Requires considerable assistance and frequent medical care 40: Requires special care and assistance; disabled 30: Hospitalisation indicated, although death not imminent; severely disabled 20: Hospitalisation necessary; active supportive treatment required, very sick 10: Fatal processes progressing rapidly; moribund 0: Dead In a classic article in 1905, Cushing reported the use of this procedure, to relieve the pressure caused by an intracranial tumour. [2] Since then, surgical decompression has been repor ted as a treatment option for supratentorial cerebral ischaemia, cerebellar infarction, traumatic brain injury, intracerebral haematoma, subdural haematoma, oedema resulting from vasospasm secondary to subarachnoid haemorrhage, encephalitis, cerebral venous and dural sinus thrombosis. [3] [4] [5] [6] The management of patients with severely raised ICP is a challenge. Small and heterogeneously composed study groups, inadequately defined selection criteria, the absence of long term follow up evaluation and ongoing uncertainties over the influence of treatment-independent prognostic factors hamper subgroup evaluation and the comparative analysis of various treatment strategies. Patients undergoing decompressive craniectomy represent a rather heterogeneous population with a varying prognosis. Hence, analysing outcome and prognostic markers is difficult. Uhl et al studied 188 patients who underwent decompressive craniectomy for space occupying cerebral infarctions.
[7] They found that pre-treatment variables have a profound impact on outcome. Unfavourable predictors were older age (>50 years) and the involvement of more than one vascular territory.
The improvements that occur following decompressive craniectomy, result due to the fall in ICP and the rise in brain tissue oxygen (P ti O 2 ). Jaeger et al monitored intraoperative P ti O 2 during decompressive craniectomy in three patients.
[8] In all these patients suffering from severely raised ICP, it was found that the P ti O 2 rapidly increased to non-hypoxic levels. Yoo et al showed that the reduction in ICP occurs in two steps, during bone flap removal and dural opening.
[9]
At our centre, we used clinical deterioration as a trigger for decompressive craniectomy. ICP was not monitored preoperatively in any patient due to the urgency of the situation and financial constraints in different circumstances. The mean GCS at the time of deterioration was worse in the group with intracerebral bleed. Nine patients had pupillary abnormalities at the time of deterioration. The duration between the time of deterioration and time of craniectomy, was shortest in the group with traumatic brain injury (Four hours and 22 mins).This was probably because these patients needed a craniotomy for the primary brain injury.
Unlike most interventions in critical care, survival is not an acceptable single end point. Recovery with minimal disability is as important.
We used outcome scoring systems to analyse the outcome in our patients. Good recovery (Karnofsky score ≥80 / GOS≥4) was seen in five patients. These patients had a median GCS of 9 (range 6-10) before surgery. Three patients were alive with severe disability (Karnofsky score 1-70 / GOS 2-3), at follow up. These patients had a median GCS of 6 (range 4-7) before surgery. Four patients died (Karnofsky score 0 / GOS 1). These patients had a median GCS of 3 (range 3-8) before surgery.
In a study conducted by Albanese et al, the authors found that decompressive craniectomy allowed 25% of patients to obtain social rehabilitation, at one year.
[10] Polin et al reported a good recovery in selected patients, in their case series. Good recovery and moderate disability for the patients who underwent craniectomies was 37% (13 of 35 patients), whereas the mortality rate was 23% (8 of 35 patients). [11] The only prospective randomised controlled trial (PRCT) in children published till date reported good outcomes. The authors, Taylor A et al concluded that when children with traumatic brain injury and sustained intracranial hypertension are treated with a combination of very early decompressive craniectomy and conventional medical management, it is more likely that ICP will be reduced, fewer episodes of intracranial hypertension will occur and functional outcome and quality of life may be better than in children treated with medical management alone (P=0.046).
[12] However, the value of this procedure in adults has not been proven in a PRCT. A European study titled RESCUEicp (Randomised Evaluation of Surgery with Craniectomy for Uncontrollable Elevation of Intracranial Pressure) is an ongoing multi-centre PRCT comparing decompressive craniectomy versus optimal medical management, for refractory intracranial hypertension. The Australian and New Zealand Intensive Care Society Clinical Trials Group is currently conducting a large prospective randomised multicentre study of early decompressive craniectomy for refractory intracranial hypertension. The results of these studies will throw light on the value of this procedure in adults.
